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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the head end process at the time of forming-an antireflection film 
in the optical-glass component produced by carrying out press formingiof the glass component in detail about the 
manufacture approach of an optical element. 
[0002] 

[Description of the Prior Art] In recent years, optical-glass components, such as an optical^glass lens, are towards 
aspheric-surface-izing, in order to attain simplification of the lens configuration of an optical instrument, 
lightweight-izing, and high performance-ization of an optical property to coincidence. In manufacture of this 
aspheric surface glass, by the grinding method which is the conventional manufacture approach, since processing 
and fertilization are difficult, promising ** of the press^forming#method is carried out as a manufacturing method 
replaced with it, and this manufacture approach is put in practical use by the compact disk, the camera lens, the 
video camera lens, the pickup lens for optical disks, etc. 

[0003] Moreover, even if it is the optical-glass component produced by which manufacturing method, for 
improvement in an optical property, the laminating of the dielectric matter is carried out to an optical-glass 
component front face with a vacuum deposition method etc., and forming an antireflection film i^Knowh as a 
general technique. (For example, others [ Kubota ] "an optical technical handbook") 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the deterioratiomlayer was formed in the front face of 
the optical-glass component fabricated by such approach of the thermal effect of [ at the time of press forming ], 
when the conventional antireflection film was formed on the optical-glass component, this antireflection film had 
bad adhesion with an ? (^ieial-glass component, and had the technical problem that endurances was also low. 
[0005] This invention offers the manufacture approach of the optical element which forms the antireflection film 
excellent in adhesion and endurance in view of the above-mentioned technical problem to the optical-glass 
component produced by carrying out press forming of the glass material. 
[0006] 

[Means for Solving the Problem and its Function] That is, in the manufacture approach of the optical element 
which forms an antireflection film in the optical-glass component produced by carrying out press forming of the 
glass material, the 1st this invention is the manufacture approach of the optical element characterized ^y%istshing 
this opticaUglass component with acidity ah alkaline solution, befbr£ fbnmn^^ 1 ^ That is, by 

removing thesurface deterioration layer under the -thermal effect of [ at the time of press forming ] by washing 
with an acid or alkali, though it is the lensrmanufactured with a press, the lens manufactured by the conventional 
approach and a lens with an equivalent surface state are obtained, and the antireflection film excellent in enduranc 
and adhesion can be formed. 

[0007] Although how to reform a lens front face by ion bombardment etc. can be considered before forming the 
antireflection film for acquiring the same effectiveness, there is a fault, like that equipment becomes large-scale 
and it is not suitable for mass production method, and it is not suitable for producing a lens to a low cost mass. On 
the other hand, since what is necessary is just to add the tub of an acid or alkali to the washing process which is a 
last process of the usual antireflection film formation according to this invention, it is suitable for producing a lens 
in large quantities by low cost. 

[0008] The 2nd this invention is invention whose pH of an acidic solution is 2-4 in the 1st this invention, since an 
acidic solution with larger pH than 4 is not enough as the capacity to comb a deterioration layer in case the 
deterioration layer on the front face of a lens is melted with an acidic solution, when the effectiveness of the 1st 
this invention is hard to be acquired and an acidic solution with pH smaller than 2 is used, in order that [ namely, ] 
the capacity which melts a deterioration layer may be too high and may melt to the part not only a deterioration 



layer but under it - a lens front face ~ rough ** - being easy . 

[0009] The 3rd this invention is invention whose acidic solution is a solution of a nitric acid or an^acetic acid in the 
2nd this invention. Although the acid with which the effectiveness of the 1st this invention is acquired besides a 
nitric acid and an acetic acid is considered, when mass production is taken into consideration, these two are 
suitable from the ease of receiving, and the ease of handling. For example, although acquisition is easy, if a 
sulfuric acid and a hydrochloric acid mistake handling, a toxic gas will occur. Moreover, the treatment at the time 
of adhering to the skin or spilling etc. is also difficult as compared with a nitric acid and an acetic acid. Moreover, 
since fluoric acid melts glass itself, it is unsuitable, even if it is alike and is attached to acids other than the above, 
it cannot be said that there are many poisonous things and they are suitable for operation of this invention. 
Furthermore, it is spread in glass, and glass may be colored or the component contained in an acid depending on 
the class of acid may worsen endurance. A nitric acid and an acetic acid do not have the above faults. 
[0010] The 4th this invention is invention whose pH of an alkaline solution is ten or more in the 1st this invention. 
That is, since an alkaline solution with pH smaller than 10 is not enough as the capacity to comb a deterioration 
layer in case the deterioration layer on the front face of a lens is melted with an alkaline solution, the effectiveness 
of the 1st this invention is hard to be acquired. Therefore, the range of suitable pH is ten or more. 
[001 1] Moreover, the 5th this invention is invention said whose alkaline solution is a solution of a sodium 
hydroxide or a potassium hydroxide in the 4th this invention. Especially these two are chosen from the point which 
does not have a bad influence to the ease of acquisition, and glass in consideration of mass production in the 
alkaline solution in which ten or more pH is shown. 
[0012] 

[Example] Hereafter, the suitable example of this invention is explained to a detail with reference to an 
accompanying drawing. 

[0013] Drawing 1 is drawing having shown the configuration of the mold 12. for shaping which applies the shaping 
approach of the optical element of this example. Moreover, drawing 1 shows the configuration of the mold 12 for 
shaping for carrying out fabrication of the concave lens, and press actuation of the glass material 40 by the punch 
member 16 and the female mold member 18 is completed, and it shows the condition that shaping of a glass lens 
carried out the completion of abbreviation. 

[0014] In drawing 1 , the mold 14 which constitutes the outer shell section of the mold 12 for shaping is laid on the 
body 10 of shaping equipment of an optical element through the support substrate 20. The mold 14 is formed in th 
prismatic form of a top-surface-view abbreviation square, on that medial axis, it is in the condition which 
penetrated this mold 14 up and down, and through holes 14a and 14b are formed. The punch member 16 formed in 
the shape of a cylinder is inserted in upper through hole 14a possible [ sliding ] along the vertical direction in the 
condition of having fitted in, among these through holes. Disc-like flange 16a is formed, when the inferior surface 
of tongue of this flange 16a contacts top-face 14c of a mold 14 from the upper part, it is prevented by the upper 
limit section of the punch member 16 that the punch member 16 moves caudad more than it, and the press stroke t 
the lower part of the punch member 16 is prescribed to it by this. Moreover, the glass material 40 is pressed in the 
inferior surface of tongue of the punch member 16, and shaping side 16b for imprinting a desired configuration on 
the front face, and forming an optical functional side in it is formed in it. 

[0015] In addition, above the punch member 16, the air cylinder 22 for generating press ** impressed to the glass 
material 40 is arranged, after having been supported by non-illustrated supporter material. Piston rod 22a is 
arranged along the vertical direction at the lower part of an air cylinder 22, and the lower limit section of this 
piston rod 22a is connected to the upper limit side of a punch 16. Therefore, press ** PI is impressed to the glass 
material 40 by an air cylinders 22 operating, piston rod 22a's turning caudad and extrusion actuation being carried 
out. 

[0016] On the other hand, the punch member 16 and the female mold member 1 8 similarly formed in the shape of 
a cylinder are inserted in lower through hole 14b possible [ sliding ] along the vertical direction in the condition of 
having fitted in. Disc-like flange 1 8a is formed in the lower part of the female mold member 1 8, and inferior- 
surface-of-tongue 1 8c of this flange 1 8a is in contact with the top face of the support substrate 20 in which the 
mold 14 is laid. And it is constituted so that press ** PI to the lower part added to the female mold member 18 
through the glass material 40 from the punch member 16 by this support substrate 20 may be received. Shaping 
side 18b for imprinting a desired configuration on the inferior surface of tongue of the glass material 40, and 
forming an optical functional side in it is formed in the upper limit side of the female mold member 18. 
[0017] Therefore, optical functional side 40a by which the shape of surface type of shaping side 16b of the punch 
member 16 was imprinted by the top face will be formed, and optical functional side 40b by which the shape of 
surface type of shaping side 18b of the female mold member 18 was imprinted will be formed in an inferior 
surface of tongue at the glass material 40. 

[0018] Moreover, the inferior surface of tongue of flange 16a of the punch member 16 is prescribed like by by 



[ which were mentioned above ] contacting top-face 14c of a mold 14, and the thickness of the fabricated concave 
lens (glass material 40) is made as [ change / the thickness of a concave lens (40) ], whenever it processes it. 
[0019] In addition, the air cylinder 24 is being fixed to the inferior surface of tongue of the body 10 of shaping 
equipment, and piston rod 24a of this air cylinder 24 is connected to inferior-surface-of-tongue 18c of the female 
mold member 18 through through hole 10a formed in the body 10 of shaping equipment, and through hole 20a 
formed in the support substrate 20 one by one. In the cooling process after shaping actuation of a concave lens 
(glass material 40) is completed, this air cylinder 24 is for pushing up the female mold member 18 up, and making 
a pressure P2 act on a concave lens (40), in order to prevent that a concave lens (40) loses its shape. 
[0020] On the other hand, while 14d of opening holes is formed in the side face of a mold 14 and the glass materia 
40 is supplied to the interior of the mold 12 for shaping through 14d of this opening hole, the concave lens 40 
which shaping completed is taken out from the interior of the mold 12 for shaping. 

[0021] In addition, in the mold 14, in the condition of having been located in those four corners, while heating this 
mold 14, the punch member 16, and the female mold member 18, the heater 26 for heating the glass material 40 
through these molds 14, the punch member 16, and the female mold member 18 is arranged. 
[0022] Next, the procedure which fabricates a concave lens with themold 12 for shaping constituted as mentioned 
above is explained. 

[0023] First, as shown in drawing 2 , carry out drawing-in actuation of the piston rod 22a of an air cylinder 22, the 
punch member 16 is made to slide up to a mold 14, and it misses from the female mold member 18. In this 
condition, the glass Materiak40 heated by the predetermined elevated temperature by an auto hand etc. is supplied 
on shaping side 18b of the female mold member 1 8 tebtigh44d of opening holes of a mold 14. When fabricating 
concave lens, the glass material 40 supplied at this time is formed in disc-like, or is formed in the configuration 
near the completion configuration of a concave lens. Moreover, the mold 14, the punch member 16, and the female 
mold mem8£H8 are heated^by4he:temperature corresponding to a predetermined process condition. 
[0024] After the glass material 40 is supplied on shaping side 18b of the female mold member 18, it carries out 
extrusion actuation of the piston rod 22a of an air cylinder 22, makes shaping side 16b of the punch member 16 
contact the top face of the glass material 40, and makes press ** PI imj^ssWth^ If this press 

** PI is impressed and the punch member 16 moves caudad gradually, the glass material 40 is crushed 
horizontally gradually and, finally will be in the condition that it was shown in drawing 1 . In this condition, it is 
formed in the optical functional sides 40a and 40b where the configurations of shaping side 16b of the punch 
member 16 and shaping side 18b of the female mold member 18 were imprinted by the upper and lower sides of 
the glass material 40, and the thickness of the glass material 40 is fabricated by desired thickness. 
[0025] Then, the fabricated concave lens (glass material 40) is cooled gradually. In this cooling process, an air 
cylinder 24 operates, the female mold member 18 is pushed up, and a pressure P2 is impressed to a concave lens 
(40) so that the configuration of the fabricated concave lens 40 may not collapse. And when temperature falls to 
predetermined temperature, drawing-in actuation of the air cylinder 22 is carried out again, the punch member 16 
moves up and this concave lens is taken out outside by the auto hand etc. through 14d of opening holes of a mold 
14. 

[0026] Fabrication of the concave lens (40) was carried out by a series of above actuation. 

[0027] As a presentation of a glass material, four sorts of glass (lanthanum system glass, crown system glass, Flint 

system glass* lead loess flint glass) shown in Table 1 was used. 

[0028] It washed on the penetrant remover conditions which show the obtained lens in Table 2. Then, since it 
passes the washing stroke of the usual lens, the antireflection film was formed with the vacuum deposition method 

[0029] The trial which compares the adhesion of the antireflection film of the example of above-mentioned this 
invention and the conventional antireflection film and endurance and which went to accumulate is (1) adhesive- 
tape friction test (after installing for 1000 hours into elevated-temperature and highly humid ambient atmosphere 
of temperature [ of 40 degrees C ], and 85% of relative humidity, adhesive tape is stuck to optical-glass componen 
front face, and is torn off) (2) humidity resistance test (it is left for 1000 hours in the elevated temperature and 
elevated-temperature ambient atmosphere of the temperature of 60 degrees C, and 85% of relative humidity). 
[0030] The result of adhesion and durability test is as being shown in Table 2. As shown in Table 2, when it 
processes with specific acidity or an alkaline solution, it turns out that the thing conventional at the point of 
adhesion and endurance is excelled. 

[0031] In addition, in this example, the nitric acid (pH 1-4) and the acetic-acid water solution (pH 4-5) were used 
as aqueous acids, and the sodium hydroxide and the potassium-hydroxide water solution were used as an alkaline 
water solution. 
[0032] 
[Table 1] 
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* It is rough ****** [0034] to a lens front face. 

[Effect of the Invention] As explained above, according to this invention, the antireflection film excellent in 
adhesion and endurance can be formed in the optical-glass component produced by carrying out press forming of 
the glass material by washing with acidity or an alkaline solution as a head end process at the time of forming an 
antireflection film. Consequently, defect reduction of a lens, the cost cut, and the steep rise of endurance were 
attained. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the optical element characterized by washing this optical-glass component 
with acidity or an alkaline solution in the manufacture approach of the optical element which forms an 
antireflection film in the optical-glass component produced by carrying out press forming of the glass material 
before forming an antireflection film. 

[Claim 2] The manufacture approach of an optical element according to claim 1 that pH of said acidic solution is 
2-4. 

[Claim 3] The manufacture approach of an optical element according to claim 2 that said acidic solution is a 
solution of a nitric acid or an acetic acid. 

[Claim 4] The manufacture approach of an optical element according to claim 1 that pH of said alkaline solution is 
ten or more. 

[Claim 5] The manufacture approach of an optical element according to claim 4 that said alkaline solution is a 
solution of a sodium hydroxide or a potassium hydroxide. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the configuration of the mold for formation which applies the manufactur 
approach of the optical element of an example. 

[Drawing 2] It is drawing having shown the condition that the punch member escaped up in drawing 1 . 

[Description of Notations] 

10 Body of Shaping Equipment 

12 Mold for Shaping 

14 Mold 

16 Punch Member 
18 Female Mold Member 
20 Support Substrate 
22 24 Air cylinder 
26 Heater 

40 GASURA Material 
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